Molecular pathology of cerebral ischemia: delayed gene expression and strategies for neuroprotection.
The evidence reviewed in this paper suggests that molecular and cellular events occurring in the late stages of cerebral ischemia (> 6 h) play an important role in the evolution of ischemic brain damage. We focused our inquiry on two inflammation-related genes iNOS and COX-2. iNOS is expressed in inflammatory and vascular cells in the post-ischemic brain. Pharmacological inhibition of iNOS activity ameliorates ischemic damage, whereas knockout mice lacking the iNOS gene are relatively protected from the consequences of cerebral ischemia. COX-2 is expressed in neurons at the infarct border and inhibition of COX-2 activity improves ischemic brain damage. These results indicate that expression of iNOS and COX-2 contributes to the late stages of ischemic brain damage. Consequently, inhibition of iNOS and COX-2 could be a valuable addition to treatment strategies for ischemic stroke. Most efforts to date have targeted the acute phase of cerebral ischemia. Inhibition of iNOS or COX-2 offers the prospect of treatments directed to the late stages of the damage. However, additional preclinical studies would be necessary before these new treatment strategies can be tested in human stroke.